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FIELD: plasdc working of metals. In particular, cold i^astic deformation method. SUBSTANCE: method 
involves manufacturing two parts, pipe and enclosure, from materials with different elastic Umit; 
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made from metal with lower elastic limit to plastic deformation. EFFECT: increased efflciency and 
improved quality of liner. 2 dwg$ 
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(54)CnOCOB HSrOTODnEHMil HEMHEPOD 
(57) Abstract: 

yScnonb^oDaimc: o6pa6oTKa Merannos AaaneHweM, b »iacTH0CTH. o6pa6oTKa mctoaom xoqoahom 
nnacrmecKOtt jip^opMBum- CymHOCTb w3o6pcTCHJiH: HsroTasmiBaioT adc j^cfrajm - Tpy6y w o6ono»iKy no 
MaTcpwanoB c paoniwHWM npeMCJioM ynpyrocTH. Co6MpaiOT ynoMHHynrbie Aerarm nyrcM yeraHOBKH TpySbi b 
o6onouKy c 3a3opoM. nocric cGopnH luiacTMMecKow Ae4>opMaipiM roAocpraioT Aerajib, H3roT0BneHH>TO m3 
ibfcrajuia c MCHbniHM npeAenoM ynpyrocTH. 2 hjt. 



Description lOnHcaHBC H3o6peTcnii5iI: 



ll3o6peTeuHe otuocutch k xqjioahou o6pa6oTKe Merajmoo ruiacTftmcc&uM pfi^puKpoBauvieM h moxct 6biTb 
McnonbOODaHO, HairpKMcp. pnfi nororouneum neiiiiepoB ujAJivampoB lUTaiu^Qbix He^ix^fbix HacocoD. 

I13E3CCT«H cnoco6 naroTooncHiui Jiefiiiepoo. coiviaiaio KoropoMy TOHKocrciniaw rpj^a DCxaBJuieTCH b 
o6QnoHKy c 3a3opoM |]| Mew^y HapyjRHofi noDepxiiocTbio Tpy6u w BHyrpefnicM nonepxHocTbio o6anoHKM 
MMeeTC« 3a3op. 

HeAOcraTKOM npKBCAcimoro cnoco6a non^iercH iiamraie aasopa Me>K;^y Tpy6oM m o6o;iowom. npMBo;^Rinero 
K cmTKdam ikcctkoctm Jiefbiepa. a b HCKOTopbix cnynaHX, narrpHMcp. npw wororonneiiMM u^imfifApoD 

HC(irrHHbix Hacocoo ro ncSaitpoB, 3a3op sua^orrenbHO omKaer KauecTBO nocneAyrompii onqjaurai 
ynpoweiOM BH/TpeHHefl noiaepXHOCXM q^iiumpa aaoTHpoBaiaiCM. 

ll38ecT«H cnoco6 MororoBJieiaui jieiiHcpoB. connacHO KoropoMy Hapywiyio noBepxHOcxb Tpy6bf h 
BHyrpcHHioiO noBcpxHOCTb o6ojio^naf H3roTaBJTiTBaioT KOHinecRiiMn |2| Hc^^ocraTKOM BbnueormcaHHono 
cnoco6a OTonnercn to, mto oh cno»iti>iM b ocyn^ecTaneHHii. CnomnocTb npeAcraBrwer M3i-woQncnwc 
conpnraeMbix noeepxHocreM m6o rpeSyercH crporo corjiacoBarb o;i;nooaiocTb KOHMuecKofl BHyxpeHHeu 
noBepXHOcrm o6ojiomkm c KoiiHMecKow iiapymHOM noBepxHOCThio Tpy6bi. 

TaK»e MSBorreH cnoco6 M3roTOBneHMH jieiiHepoB, cornacHO KoropoMy nocne c6opKif Tpy6bi c o6Qnot«KOM c 
HCROTopbiM 3a3opoM HO conpHTaeMbivc noBepxHocTHM, jieftHcp noARepnawT aBTo4»pcTHpoBaHi«o (cM.raM Me 
CTp.38) |3| T. c. iDiacnmecKOH Ac^pwamof Tpy6bi c ucnbio ycrpaHenHW saaopa Me^^y Tpy6oH m o6<movRQU, 
M oAHODpeMeimofX) ynpoweioifi Tpy6bi, 

Hc^ocraTKOM H3BecTHoro cnoco6a waroToencHMCT ncftncpoB HsnncTcn to, «ito npn cKpenncHHW ncftHcpoB 
nocpcACTBOM nnacTOTecKOM A^^^opMan^ oa"o£i h3 jicrraneVi Jietoepa (o6ojiomkm mm Tpy6bi), hc 
ywHTbiBaK)'ix:H MexaMwecKMe ceoMcrsa McranAOB. hto hc nooDOJiHex o6ecneHMTb Ka^ecTBeimoro. 
6e33a3opHoro CKpervieKivi Tpy6bi c o6ojiotiKofl w, khk cneACTOwe. npwBOAMT k Hn3KOMy KaMecToy vajjfimiH o 

HanpHMep, npn jraroTOHncHHH iihtikhapob He^^THHbix mraHroBbix nacocoB h3 cKpenncHHbix jieiteepoB, rRe 
Tpy6a JoroTaanwaaercH m3 BwcoKonerfipoBaHHOM asoTwpyeMow cranii, a oBonouKa if3 HM3KoyrnepoAwcTOM 
cranH, M3-3a BbimeyKaaaHHoro HeAocrraxKa b npouecce anoTupOBaHMH mvufHAPOB m3 3a3opa BbiAeJiHioTcn 
ra3bi. npeiiHTCTByioiri^ic HopMajibHOMy npoTCKaHmo npomccca aooTHposaHKH. a pegyjibxaxe Hero pe3K0 
0o3pacTaeT Bpevcn aBorupoBaHm m CHiuKacTCH KanecTBo asoTMpoeaintfi noBepxHOcm murannpa h Hacoca b 
t^ejioM. 

3aAaweM if3o6peTeHM« fmnsiercsi pa3pa6oTKa cnoco6a wsrorooncHWH ^leibiepoB, o6ecnc*aiBaioiAero 
RawecTBeuHoe 6e33a3opuoe coeAHHemie Tpy6bi c o6ojiociRoil xs noBbimemie wecxKOCTM /leiiuepa. 

VKasaHHbift TexHiniecKMii peayjibTax AocTHraercH tcm* mto iipM HsroToencHMW /icftHcpa, BKniOMaioiAero 
loroTOBneHKc fisyx Acrajiew Tpy6t>i m o6ojiotiKM m c6opKM wx ppyr c APyr^^ ^ 3a3opoM. corjiacHo 
is3o6peTeHi«io nnacnwecKOMy Ae4>op^aipoBaHiao noAeepraiOT Acranb. loroToaacHHyio ii3 Mexanjia c 
MeHbQXHM npcACJioM ynpyrocm. 

PesyjibTa-roM peineHUH noeraaneHHOii 3aAaMM faanwcrcH to. ^to npw B03Ackctbmm Ha A^Tanb, 
MsroToancHHyK) M3 MCTajuia c MeHbaiwM npcAenoM ynpyrocTW Mepc3 uee m>i B03AeHCTByeM na Ae^ajib c 
6onbiiaxM npc^c^oM yiipyr«nTH. 

nocne CHHTHH Harpy3KH b A«Tarm c MeHbimfM npcAenoM ynpyrocTM ocrajoTCH ocTaTouHbie ruiacTMMCCKne 
Ae^pManKxn. a Aerajib c 6onbimfM npeAc^ioM yiipypocTM npwMCT cbow nepBoiianajiuibie pasMepbi m 
6e33a3opHO npiuwRer k conpHraeMoft noBcpxHocTH ynpyroft Aerarai. 

Ha <|)Hr. I w3o6pa>KeH cnoco6 coeAKHcnMn jieraiepa. d KoropoM o6onotiKa M3roTOBneHa m3 Meraruia c 
Me^ibtmfM npcACJioM yiipyrocTM, a Tpy6a wsroTOBnena ii3 MCTajuia c 6anbiiiiiM npcAcnoM ynpyrocTM; "a 
<Jmp.2 cnoco6 coeAMHenM« jie^epa, e KOTopoM o6ojioHKa H3roTOBncHa m3 Mcrajuia c 6onbinifM npcA^^" 
ynpyrxxTTH. a Tpy6a M3roTOBneHa m3 MCxanjia c MeHbUMM npeA^ioM ynpyrocTM. fleiiHepa M3roTaB?iKnaioT 
cjieAyK>ti^ivi o6pa30M. 

nepDOHaManwio M3POTannMi^T o6ojioMKy I. Flooie 3aMepa oHyTpei^Tiero AnaMcrpa oGojiottKM 1 
o6pa6aTbiBaiOT no Hapy>iuiow uoucpxnoCTH Tpy6y 2, o6cciicM3«Da« rapaiiTMpoBainibui 3a3op KLcm^ 
^- •^ conpRPacMbiMM nooepxHocrnMH. I'locne c6opKM o6ojioiikh 1 c Tpy6oM 2 Jieraiep iiocTyiiaeT Ha onepanwio 

cKpciineHMH. CKperuicimc ocyiuecrBjiHcrcn nocpcACTDOM Ae<J)opMaumi oahou m3 coiipsu^acMbix fifirancii 
060J10WH 1 win Tpy6bi 2. J^e<topMai;wio mo»ho rrpoooAMTb npw noMOinji DbicoKMX AaiuiCHMA wi/mKoCTW, 
ra3oi3, cnocn6oM kodkii. (j6KaTKM. AopHOBaioiH wjim jxpyrvtx cnooo6oo. 

Ha ^ktA noKasaii oamii m3 uouMomHbix BapuaiiToo CKpeiuiciowi Jieuiicpa. a KOTopoM o6ojio^a 1 



wsroTooncHa no Mexanna c MeHbomM npe^RCjtoM ynpyrocTH, a Tpy6a 2 no Mcxajuia c 6anbinMM npcACJiOM 

ynpyrocTM. D npHBCACHHOM cnyMae nnacTMMecKOM AC<J»pMan^ noAeeprajcrr o6anoiiKy 1. Ann dtopo iia 
uerajuiopemyiAeM o6opotob2ueJmu. iianpiiMep. ropM3onTajibHo-pacTo^oM craHxe b DeprjnoKHofi 6a6Ke 
MSACJiMfi. no OCM cxaiEKa ycTananfiwiiaiOT o6KaTiioii luicTpyMenT c Ae^op^^^'Py^'*^'**^' ponKKawii 3. B 
CTe6c/ib craHKa ycraHanriMBaiOT orrparjKy 4, wa KOTopow iiocpcncTEioM iriTW(|rra 5 aaRpcnmuoT jiCMHq5. 

nocjic HacrpouKM pp^pMs^yKyusyac paroiKOB 3 Ha pasMep MeHbme Hapy«HOPO jjAaMcrpsi o6ojioukm (paaMcp 
no f^e^phoxpytonjf/iu pOHMKaxi onpCAcnHcrcH aKcnepHMCHTaribHO. b aaBucHMOCTii or ffuaMCTpSi neibiepa. 
Tonxqiiubi cTcnoK o6anot«KM 1 h Tpy6bi 2 h MexainnecKioc cBoficre werajuia) pacKaTHOMy micrpyueuTy 
coo6maioT Bpau^aTCJibHoe f^BvoRtmit V, a JicwHcpy iiocrynaTcnbHoc S. BbmonHHioT nJiacTHMccKyio 
ne^pMaixKio o6QnowH 1 h ynpyryx) AC^PMauKio Tpy6bi 2. 

B CBH3H c paoniftiHbiMH MexaHMuecRMMH cBoiicTBaMH MeraarioB o6anowKH 1 m Tpy6bi 2 b o6cxnouKe 
npOMSoflAyT* njiacTKMecKMe A^^pMau^, b peay/ibTaTC «icrx> KapynHbiA w BHyxpeHHUM A^aKierpbi 
yMeHbmaTCCT. a b ipyfie 2 npoiooftAyr ynpynie Actt^P^^^U^* nocne cimthh narpysKH napaMcrpbi 
Tpy6w D03BpaTHTc« B ncpBouauajibuoe nonoKeiiiie, npM otom, irpoK3oSls^eT 6c33a3opHoe m Ka*fecTBeHHoe 
CRpeiuieHue Jielmepa. 

Ha 4)Hn. 2 H3o6pa>se]i oniai if3 B03M03KHbix sapiiaHTOB cKpennetmH jieicHepoB. □ KoropoM o6onoHKa 1 
loroToaneaa mo Mexajina c 6QnbiiniM np^cJiOM yripyrocni, a xpyda 2 h3 Mcrajina c MCHbiiDfM npcAenoM 
ynpyrocTM. 

JleiiHep ycTaHaanuBaiOT Ha npoiWKHow craHOK c ynopoM B npMcnoco6jienMe 6 o^hmm w3 Topuee. B 
oTBcpcTwc Tpy6bi 2 BBO^nr onpaBKy 7, Ha Bbixo^ b KOTopyw BBopaTOBanyr a^P" ^ A^pn no napyKHOMy 
AuaMerpy BbinojiHeH tia pasMcp 6ojibiiie pa3Mepa oayTpcHHCPo A^aMerpa Tpy6bi 2. Bejnrania iiarnra Aop"a 
8 B oTBepcTHM Tpy6bi 2, KaK H B npeAbiAym,eu cjiy^iae. onpcAejiHercH SKcnepKMCHTajibHO. ripw BKmoueHini 
oupaBKH 7 noAaHM S npoM^eoAHx nnacTH^ecKyio p^G^phiaixfoo Tpy6bi 2 h ynpyryio Ac^pMauHio o6onoMKM 1. 
npvsBOf\sw)^ K 6e33a3opHOMy m KauecreeHHOMy cKpenneimio o6QnotiKH 1 c Tpyfioft 2, KaK h b npcAbiAyiUCM 
cnywae. 



Claims I<I>opMyjia n3o6pcTci]H5i]: 



Cnoco6 uoroToonciiun jieibicpoB, oKjiiOMaiou^iH mroroancime Tpy6bi m o6ano^Kxi. c6opKy mx jspyr c ApyroM 
nyrcM ycraHOBKM rpydbi b oCxuioitKy c 3a3opoM h nociiCAyKJiuet; imacrwMecKoc Ae<|)opMMpooaHMe oahoh wd 
co6painfl>ix Aeranew, oT^lr^aIol^wMC^I tcm. trro Tpy6y m o6o;iotiKy HaroTaajiHBaaoT h3 KceTannoB c pasHboi 
npcAcnoKc ynpyrocxw, a luiacTMuecKOM f\e^opMaiifm iioABcpraioT )\^rimtf, HsroToaiieimyio m Mcrajuia c 
MCHfainKM npqncnoM ynpyrocnf . 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofi-etting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic defomiation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the hner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 



A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic defonnation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



I 



Drawings: 
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Fig. J 
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Fig. 2 



"I 




TRANSPERFECTj TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 



aTlamt; 

30STON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROa 
FRANKFJR^ 
HOUSIOK 
LONOC-N 
LOS ANGELES 
MIAMI 
MINNfAPOLlS 
MEW YORK 
PARIS 
PHfLADELPHIA 
SAN' DIEGO 
SAN FRANCISCO 
SEATTLL 
VVA5H1NCTON DC 



RU2016345C1 
RU2039214 01 
RU2056201 01 
RU2064357 01 
RU2068940 01 
RU2068943 01 
RU2079633 01 
RU2083798O1 
RU2091655O1 
RU2095179O1 
RU2105128O1 
RU2108445O1 
RU21444128 01 
SU1041671 A 
SU1051222 A 
SU1086118A 
sun 58400 A 
SU1212575 A 
SU1250637 A1 
SU1295799 A1 
SU1411434 A1 
SU1430498 A1 
SU1432190 A1 
SU 1601330 A1 
SU 001627663 A 
SU 1659621 A1 
SU 1663179 A2 
SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 Al 
SU 001710694 A 
SU 001745873 Al 
SU 001810482 Al 
SU 001818459 Al 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



•..CO cm HOUSTON CENTER. U:^ MCK.NNCV. HOUSTON. TX 77010 | TEL 713 6S0--0440 FAX 7U 650.0439 WWW.TRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston. TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature. Notary Public 

OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. in and for the State of Texas 
My commiKston expires 03-22-2003 




Stamp. Notary Public 
Harris County 
Houston, TX 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 
COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 





